Introduction
Coronary heart disease (CHD) is the number 1 cause of death among American men and women, causes 1 of every 5 deaths in the United States, and accounted for an estimated $177 billion in direct and indirect costs in 2010 (1) . New approaches are needed to improve primary prevention, early detection, and clinical management of CHD. CHD and its risk factors have debilitating physical and mental effects on quality of life. Health-related quality of life (HRQOL) refers to a person's or group's perceived physical and mental health over time (2) . HRQOL includes aspects of health such as physical functioning, social and role functioning, mental health, and general health perceptions that people experience directly. HRQOL is an increasingly important outcome in the study of disease because it reflects functional capacity, dependence, and productivity issues. HRQOL could affect adherence and compliance with treatment. Some studies have demonstrated that assessing changes in HRQOL could be a useful complement to clinical management of CHD by assisting in monitoring disease severity and progression (3) (4) (5) (6) .
Studies have documented less favorable HRQOL measurements in people with chronic disease compared with those without chronic disease including CHD (7) (8) (9) . HRQOL may even identify people at increased risk for developing disease, as those with more risk factors for CHD report worse HRQOL than do those with fewer risk factors (10) . Among people with CHD, those reporting less favorable HRQOL are women, Hispanics, people with depression and anxiety, single people, and people with higher severity of CHD (3, 5, 11) . Few studies describe disparities in HRQOL among people with CHD in population-based data sets (7, 9) . The focus of our analysis was to identify socioeconomic disparities in 5 HRQOL measurements among community-dwelling adults with self-reported CHD using a national data set.
Methods
The Behavioral Risk Factor Surveillance System (BRFSS) is a state-based, random-digit-dialed telephone survey of the US noninstitutionalized, civilian population. We analyzed the self-reported data from 427,269 adults aged 18 The HRQOL module has been used in BRFSS since 1993 and allows the assessment of general health, recent physical or mental health or both, and activity limitations (2) . Participants provide subjective ratings of general health ("Would you say that in general your health is excellent, very good, good, fair, or poor?"), recent physical health ("Now thinking about your physical health, which includes physical illness and injury, for how many days during the past 30 days was your physical health not good?"), recent mental health ("Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days . . . mental health not good?"), and activity limitations ("For how many days did poor physical or mental health keep you from doing your usual activities, such as self-care, work, or recreation?"). The questions have been validated with the medical outcomes short study form (12) .
We analyzed 5 unfavorable HRQOL measurements among people with self-reported CHD, which we refer to as "unhealthy days measurements" when discussing them as a group. General health status was dichotomized as good/excellent (respondents reporting excellent, very good, or good health) or fair/poor. The number of days in the past 30 days in which a person reported constraints related to physical, mental, total (physical and mental), and activity-limited days was calculated as 14 or more days compared with less than 14 days. These unhealthy days measurements are traditionally used with BRFSS data, have been associated with chronic disease, and indicate a substantial level of impairment (13, 14) . In this study, we defined people with CHD as those who reported ever being told by a doctor or other health professional that they had had a "heart attack, also called a myocardial infarction," or "angina or coronary heart disease" during their lifetime.
Differences in the prevalence of each unhealthy days measure were assessed by age group (18-34, 35-49, 50-64, and ≥65 y), sex, race/ethnicity, and other socioeconomic indicators (education, health insurance coverage, annual household income, and household size). Self-identified race/ ethnicity was either non-Hispanic white, non-Hispanic black, Hispanic (any race), Asian, Native American, or other. Native American was used for respondents who selfidentified as being of American Indian or Alaska Native race. The "other" race category included respondents who self-identified as being of Native Hawaiian, Pacific Islander, or other, and those who indicated more than 1 race. Education levels were based on highest grade or year of school completed and categorized as not completing high 
Results
The overall prevalence of self-reported CHD in 2007 was 6.1%, increased markedly with age, was higher in men than women, was highest in Native Americans, and was lowest in Asians ( Table 1) . The prevalence of self-reported CHD decreased at higher levels of education and income.
Respondents reporting less than 12 years of education and less than $20,000 of income had the highest estimates in their respective groups. The prevalence of self-reported CHD did not differ with household size or health insurance coverage.
Overall, respondents with self-reported CHD had worse HRQOL (Tables 2a and 2b) (Tables 2a and 2b ). People aged 65 years or older reported the lowest prevalence of 14 or more total unhealthy days and 14 or more mentally unhealthy days.
In multivariable analyses (Tables 3a and 3b ), adjusted odds ratios (AORs) for age groups 35 to 49 years and 50 to 64 years compared with those aged 18 to 34 years were 3.2 and 4.2, respectively, for fair/poor health status; 2.5 and 2.2, respectively, for 14 or more total unhealthy days; and 2.9 and 2.7, respectively, for 14 or more activitylimited days. Compared with people aged 18 to 34 years, people aged 65 years or older were significantly more likely to report fair/poor health status (AOR, 3.1) and 14 or more physically unhealthy days (AOR, 2.3); they were also significantly less likely to report 14 or more mentally unhealthy days (AOR, 0.4).
Women with self-reported CHD had similar prevalence estimates for unhealthy days measurements compared with men (Tables 2a and 2b ). In multivariate analyses (Tables 3a and 3b ), women had higher AORs for all unhealthy days measurements except for fair/poor health status compared with men.
All unhealthy days measurements were highest among Native Americans and lowest among Asians (Tables  2a and 2b ). In the AORs, compared with non-Hispanic whites, Native Americans were more likely to report fair/poor health status, 14 or more total unhealthy days, 14 or more physically unhealthy days, and 14 or more activity-limited days (Tables 3a and 3b ). Hispanics were more likely than any other racial/ethnic group to report Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2011/jul/10_0124.htm
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fair/poor health status and less likely to report 14 or more activity-limited days, and Asians were less likely to report 14 or more activity-limited days.
There was an inverse relationship of unhealthy days prevalence estimates with education and income levels (Tables  2a and 2b) , and the differences persisted in the adjusted analyses (Table 3a and 3b ). There were no significant differences in the prevalence estimates of unhealthy days with respect to health care coverage and household size except for a fair/poor health status and total unhealthy days for health coverage, and activity limited days for household size (Tables 2a and 2b ). In the adjusted analyses, there were no significant differences with respect to health insurance coverage (Tables 3a and 3b) ; also, people living in households of 1 person were less likely to report fair/poor health status and less likely to report 14 or more activity-limited days compared with those living in a household of 3 or more people.
Discussion
CHD prevalence varies across socioeconomic groups (12, 15) , and our study demonstrates variation in HRQOL among people with self-reported CHD across similar groups. Our study confirmed similar patterns shown in a study using data from the Medical Expenditure Panel Survey that identified impairment of HRQOL among people with CHD across age, sex, racial/ethnic, and income groups (9).
In our study, Native Americans and non-Hispanic blacks generally reported the highest number of unhealthy days, and Asians reported the lowest. Multivariable adjustment for age, sex, education, income, household size, and health care coverage suggested that many of the initial differences were accounted for by these confounders, particularly for differences between non-Hispanic blacks, Hispanics, and Asians compared with non-Hispanic whites. However, significant differences between Native Americans and non-Hispanic whites remained for 4 of the 5 measurements even after multivariable adjustment. In addition, multivariable adjustment did not account for the differences between Asians and Hispanics in the 14 or more activity-limited days group or for Hispanics with fair/poor health status. The differences in these measurements may be related to severity of disease, comorbidities, or disparities in treatment and access to care (16) (17) (18) . Cultural and other differences in reporting may also be a factor (19, 20) . For example, Native Americans may have more disability and comorbid chronic conditions than other groups, which may negatively affect their HRQOL (20) . Further evaluation with culturally appropriate techniques may better characterize HRQOL among individual racial/ethnic groups.
As people age and develop disease, they would be expected to report lower HRQOL than younger people. In our study, adults aged 65 years or older were less likely to report 14 or more mentally unhealthy days but more likely to report fair/poor health status and 14 or more physically unhealthy days compared with those aged 18 to 34 years. The finding that mentally unhealthy days was not different between the youngest age group and those aged 35 to 49 years and those aged 50 to 64 years but was higher compared with the oldest age group was unexpected. At least 3 explanations could account for these differences. First, the stigma associated with mental illness may lead to underreporting of days when mental health was not good, particularly among older people (21) . Second, older people may adjust to their disease limitations by developing successful coping strategies, and, therefore, feel less compelled to report limitations related to health (22) . Third, people with more severe disease or lower HRQOL or both may die earlier and not survive to 65 years of age. Additional research in HRQOL, including evaluation of link between employment and quality of life, could further characterize reasons for these differences.
In our study, women reported similar prevalence estimates of unhealthy days compared with men. However, multivariable analyses showed that the prevalence of 4 of the 5 unhealthy days measurements among women was significantly higher than the prevalence among men after accounting for differences related to age, race/ethnicity, education, income, household size, and health insurance coverage. The measure of fair/poor health status was not different from men in the multivariable analysis. Our study is consistent with other studies that demonstrate that women frequently report lower HRQOL than men (7, 11, 12, 23) . Although CHD is common in both men and women, women may manifest different symptoms, be diagnosed later in the course of the disease, and report a lower quality of life than men (3, 11, 15) . A study in Hispanic patients with CHD identified higher rates of poor quality of life in women and suggested low social support and isolation as contributors to the higher rate in women (11) .
We demonstrated that lower levels of educational attainment and income were both significantly related to the likelihood of lower HRQOL among people with CHD. Low levels of education and low income are generally associated with heart disease risk factors and poor clinical outcomes (15) . People with higher levels of education may be exposed to more health messages, have better social support, be more aware of the importance of maintaining health, and be less likely to suffer from disease complications because they have more timely access to health care. Associations of higher HRQOL with higher incomes among people with CHD could be related to the ability to pay for more healthful foods and to obtain earlier and better quality health care that may decrease the severity of CHD through better control of the disease.
These findings are subject to at least 4 limitations. First, BRFSS is based on self-reported information and is subject to recall bias that may either overestimate or underestimate CHD. However, reported CHD is valid and reliable when self-reported data are compared with other sources such as medical record review and in-person interviews (24) (25) (26) (27) . Second, BRFSS does not survey CHD patients living in nursing homes or long-term-care facilities who likely would have more functional limitations and would be expected to report lower HRQOL than those living in the community. Third, this study does not examine treatment of or severity of CHD, which would be informative because HRQOL is likely related to the duration and severity of disease. Last, this study is cross-sectional and does not allow an assessment of the relationship between HRQOL and CHD over time. Indeed, some patients may alter their lifestyle after a diagnosis of CHD and improve their quality of life.
The BRFSS data also have strengths, such as being representative of community-dwelling adults in the United States. The estimates of self-reported CHD in BRFSS are comparable to those seen in other national surveys using self-reported information (28) . The estimates of CHD among the socioeconomic groups in this study are similar to those reported previously with BRFSS data (12) . Data from BRFSS give reliable and valid results across many measurements, including those associated with the survey's HRQOL measurements (13, 25, 29, 30) .
Early detection, education, and appropriate referrals for proper care are important tools for public health, clinical, and other health professionals to help reduce the overall burden of CHD. It is important, particularly in people with CHD, to encourage healthful lifestyles and adherence to treatment plans to minimize progression of disease. In community-dwelling adults with CHD, there are disparities in HRQOL among socioeconomic groups, especially for Native Americans, women, and older people. Tailoring interventions to people with CHD and poor HRQOL may assist in the overall management of CHD.
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